ME 420 Professor John M. Cimbala Lecture 02

Today, we will:

Continue to discuss the ideal gas law: specific heats, ratio of specific heats

Do an example problem — ideal gas

Discuss entropy and the 7ds equations

Discuss isentropic relations for an ideal gas, and do an example problem
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Example: Ideal gas properties and calculations
Given: A sample gas (not air) is in a pressurized container. The gas is assumed to behave as
an ideal gas. The following properties are measured:

. P=2084kPa ( y — N
. T=437°C — = {3) *-2,13\{)

. p=1436kg/m’ ~— ——
. cv=1238kJ/(kg K) Gas

—_—_—
T, P, p, V, etc.

v S
(a) To do: Calculate R, cp, and y for this gas. Give R in
units of J/(kg K).

Solution: @ . oW
Assumptions and Approximations: A ¢ Pﬁ
1. The gas is an ideal gas. \ /

To be completed in class.
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Example: Isentropic expansion

Given: Air is very carefully and slowly expanded isentropically from state 1 to state 2. The

following are measured:

P;=289.3 kPa
T, = 69.7°C
T, =33.2°C
To do: Calculate Ps.

n \"PA
Solution:
Assumptions and Approximations:
1. The air is an ideal gas.
2. The process is isentropic.

To be completed in class.
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